The ability to maintain arbitrary sequences of items in the mind contributes to major cognitive faculties, such as language, reasoning, and episodic memory. Previous research suggests that serial order working memory is grounded in the brain's spatial attention system. In the present study, we show that the spatially defined mental organization of novel item sequences is related to literacy and varies as a function of reading/writing direction. Specifically, three groups (left-to-right Western readers, right-to-left Arabic readers, and Arabic-speaking illiterates) were asked to memorize random (and non-spatial) sequences of color patches and determine whether a subsequent probe was part of the memorized sequence (e.g., press left key) or not (e.g., press right key). The results showed that Western readers mentally organized the sequences from left to right, Arabic readers spontaneously used the opposite direction, and Arabic-speaking illiterates showed no systematic spatial organization. This finding suggests that cultural conventions shape one of the most "fluid" aspects of human cognition, namely, the spontaneous mental organization of novel non-spatial information.
Introduction
Human cognition is shaped by experience, with no small role for the socio-cultural context it is situated in (Pezzulo et al., 2012) . Understanding the precise impact of cultural conventions on human cognition requires exploration at its most elementary levels. Here, we investigate how an important aspect of culture, the acquisition of reading/writing and its direction, influences serial order organization in working memory (WM), an elementary function that contributes to broad faculties such as language, reasoning, and episodic memory.
Previous work has shown how novel sequences of non-spatial items (e.g., letters, digits, words) are mentally organized from left to right in Western cultures. For example, van Dijck and Fias (2011) asked Flemish participants to maintain arbitrary sequences of fruit and vegetable words. Next, a binary choice reaction time task (e.g., left key press for fruits, right key press for vegetables) was performed on single fruit and vegetable words, but only when the word was part of the memorized sequence. Target words from later (as compared to earlier) positions in the WM sequence were increasingly responded to faster with right compared to left key presses. This result complemented previous work showing the same pattern but using overlearned sequences of items (abstract figures for Van Opstal, Fias, Peigneux, & Verguts, 2009; and words for Previtali, Hevia, & Girelli, 2010) .
The "spatialization" of novel WM sequences has inspired the formulation of the mental whiteboard hypothesis: when confronted with an arbitrary sequence of items, the (Western) brain mentally organizes them from left to right within an internal space (the mental whiteboard) such that spatial attention controls later search and selection (Abrahamse, van Dijck, & Fias, 2017; Abrahamse, van Dijck, Majerus, & Fias, 2014) . The interaction between serial order and spatial processing
